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1. 

POSITIVE FIT FEED ADAPTER FOR 
PANTBALL GUN 

CROSS-REFERENCE TO RELATED 
APPLICATIONS 

This application is a divisional of application of U.S. Ser. 
No. 09/842,351, filed Apr. 25, 2001, now U.S. Pat. No. 6,591, 
824, which claims priority to provisional application No. 
60/200,143, filed on Apr. 27, 2000. 

BACKGROUND OF THE INVENTION 

The present invention relates to an adapter for use in hold 
ing two separate devices in a manner Such that they will not 
become separated. More specifically, the present application 
is directed to a positive fit feed adapter for use in attaching a 
paintball gun and paintball loader such that the two devices 
will not separate when Subjected to normal stresses yet can be 
separated by the user on demand in a simple manner. 

Currently, several different types of methods and devices 
are used to attach a paintball loader to a paintball gun. Paint 
ball guns are typically provided with a feed port, which is an 
opening into the breach of the gun that allows paintballs to 
feed from the loader into the breach. In most cases, a tubular 
element, referred to as a feed tube, is used in combination 
with the feed port to allow the supply of paintballs to enter 
into the paintball gun. The feed tube can be formed contigu 
ous with the feed port or can be manufactured as a separate 
element and attached to the feed port in one of several differ 
ent mannerS. 

Paintball loaders are typically provided as a separate unit 
from the paintball gun and include a loader neck. The loader 
neck of the paintball loader typically requires an additional 
element to be attached to either the feed port of the paintball 
gun or the feed tube positioned within the feed port of the gun. 
These additional elements, commonly referred to as 
“elbows', utilize pressure fit or clamping means to retain the 
paintball loader in place. 

Currently, loaders are provided by various different manu 
facturers and in various different models and sizes, as are the 
elbows used to couple the loader to the feed tube of the 
paintball gun. Typically, the fit between the paintball loader 
and the elbow is rarely sufficient to retain the loader in place 
when the loader is subjected to the stresses of normal use 
during a paintball game. Further, the fit between the two 
devices varies depending on the manufacturing tolerances of 
the devices and the normal wear that occurs during the life of 
the products. 

It is currently anticipated that new paintball loaders and 
feed devices will not be passive in operation (using gravity, 
for example), but will use mechanical, pneumatic, electronic 
or combinations of these means to move the paintballs 
between the loader and the breach of the gun. These types of 
active feed systems increase the weight and size of the loader, 
which creates even greater stress on the junction between the 
loader and the feed port, thereby requiring an even firmer fit 
and attachment between the paintball loader and the feed port 
of the paintball gun. 

SUMMARY OF THE INVENTION 

The present invention is a positive fit feed adapter used to 
connect a paintball loader to a paintball gun. The positive fit 
feed adapter of the present invention uses a resilient or col 
lapsible member to create a positive fit between the paintball 
loader and the paintball gun. The feed adapter of the present 
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2 
invention can be formed as an integrated part of a feed elbow, 
an integrated part of a paintball loader, or as an integrated part 
of the feed port of the paintball gun. 
The present invention relates to a feed adapter used in 

providing a positive fit between a paintball loader and a paint 
ball gun. The positive fit feed adapter allows the paintball gun 
and the paintball loader to be securely connected and prevents 
separation during normal usage. 

In the first embodiment of the invention, the feed tube of 
the paintball gun includes a connectorportion having external 
threads and a plurality of expansion slots extending from the 
outer end of the feed tube. The external threads formed on the 
connector portion of the feed tube of the paintball gun are 
received by a corresponding set of internal threads formed on 
a collet. The internal diameter of the collet is tapered from a 
first end to a second end Such that as the collet is tightened 
along the connector portion of the feed tube, the diameter of 
the feed tube is constricted. The constriction of the externally 
threaded feed tube is facilitated by the expansion slots formed 
therein. 

In a second embodiment of the invention, a connector 
portion having external threads is formed on the loader neck 
of the paintball loader. Like the first embodiment, a collet 
having internal threads and an internally tapered surface 
decreasing in diameter from a first end to a second end is 
provided. During use, the smooth feed tube from the paintball 
gun is inserted into the threaded loader neck of the paintball 
loader and the collet is tightened along the external threads of 
the connector portion. The expansion slots formed on the 
threaded loader neck allow the loader neck to contract to 
provide a positive fit between the paintball gun and the paint 
ball loader. 

In a third embodiment of the invention, an elbow adapter is 
provided having a threaded connector formed on each of its 
ends. Each threaded connector includes a series of expansion 
slots. Each end of the elbow adapter receives either the loader 
neck of the paintball loader or the feed tube of the paintball 
gun. A pair of threaded collets, each of which have an inter 
nally tapered Surface, can be tightened along the threaded 
connectors to provide a positive fit between the elbow adapter 
and the respective device. 

In a fourth embodiment of the invention, the feed adapter 
includes an adapter cylinder sized to be received within the 
feed tube of the paintball gun. The adapter cylinder includes 
an externally threaded top portion that is received by a corre 
sponding threaded portion of a collet. The collet further 
includes at least one elastic O-ring positioned along its inter 
nal Surface. As the collet is tightened along the threaded 
portion of the adapter cylinder, the internally positioned 
O-ring tightens around the feed tube of the paintball loader to 
provide a positive fit between the paintball loader and the 
paintball gun. 

In a fifth embodiment of the invention, the feed tube of the 
paintball gun includes an external notch that receives an 
O-ring. The feed tube of the paintball gunpreferably includes 
a series of slots that allow the O-ring to extend into the interior 
of the feed tube. When the loader neck of the paintball loader 
is inserted into the paintball gun, the extending portions of the 
O-ring allow the O-ring to provide a positive fit and compen 
sate for differences in diameter between the feed tube of the 
paintball gun and the paintball loader. 
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Various other features, objects and advantages of the inven 
tion will be made apparent from the following description 
taken together with the drawings. 

BRIEF DESCRIPTION OF THE DRAWINGS 

The drawings illustrate the best mode presently contem 
plated of carrying out the invention. 

In the drawings: 
FIG. 1 illustrates a paintball loader mounted to a paintball 

gun by a feed adapter of the present invention; 
FIG. 2 is a section view taken along line 2-2 of FIG. 1; 
FIG. 3 is an exploded view of the first embodiment of the 

feed adapter of the present invention; 
FIG. 4 is an exploded view of the second embodiment of 

the feed adapter of the present invention; 
FIG. 5 is a view of a third embodiment of the feed adapter 

of the present invention; 
FIG. 6 is an exploded view illustrating the feed adapter of 

the fourth embodiment of the present invention; 
FIG. 7 is a section view taken along line 7-7 of FIG. 6; 
FIG. 8 is an exploded view illustrating the fifth embodi 

ment of the feed adapter of the present invention; and 
FIG. 9 is a top view of the feed adapter illustrated in FIG. 

8. 
FIG. 10 is an exploded view showing a collet having a 

tapered inner surface with internal threads. 

DETAILED DESCRIPTION OF THE INVENTION 

Referring first to FIG. 1, thereshown is a paintball gun 10 
onto which a paintball loader 12 is mounted. The paintball 
loader 12 includes a storage hopper 14 that is used to store a 
supply of paintballs which are fed into the paintball gun 10 for 
firing. As illustrated in FIG. 1, a feed adapter 16 is positioned 
between the paintball loader 12 and the paintball gun 10 in 
order to provide a positive fit between the loader 12 and the 
gun 10. The feed adapter 16 allows for a positive fit between 
the two components while allowing the user of the paintball 
gun 10 to easily remove the paintball loader 12 when desired. 

Referring now to FIGS. 2 and 3, thereshown is the feed 
adapter 16 of the first embodiment of the invention. As illus 
trated in FIG. 3, the paintball gun 10 includes a feed tube 18 
having an externally threaded connector portion 19. The feed 
tube 18 and the connector 19 are integrally formed with the 
feed port of the paintball gun 10. The feed tube 18 provides a 
passageway for paintballs from the loader 14 to enter into the 
breach of the paintball gun 10. The connector portion 19 
includes a series of compression slots 20 that extend down 
wardly into the feed tube 18 from the top end 22. The com 
pression slots 20 allow the outer diameter of the feed tube 18 
to compress. Preferably, the feed tube 18 is formed from a 
resistant, compressible material. Such as plastic or metal. Such 
that the feed tube can compress and expand, as will become 
evident below. 
The feed adapter 16 further includes a collet 24 that can be 

threadedly received along the outer diameter of the connector 
portion 19 of the feed tube 18. The inner surface of the collet 
24 includes a series of internal threads. The inner surface of 
the collet 24 is tapered and decreases in diameter from a first 
end 28 to a second end 30. The taper of the interior surface of 
the collet 24 functions such that as the collet 24 is tightened 
along the connector portion 19 of the feed tube 18, the collet 
24 compresses the top end 22 of the feed tube 18. 
As can be seen in FIG. 3, the loader 14 includes a loader 

neck 26 that extends downwardly from the storage hopper 14 
to supply paintballs. As seen in FIG. 3, the loader neck 26 has 

5 

10 

15 

25 

30 

35 

40 

45 

50 

55 

60 

65 

4 
a generally smooth outer circumference that is sized to be 
received within the threaded feed tube 18 formed on the 
paintball gun. 

Referring now to FIG. 2, the loader neck 26 of the paintball 
loader 12 is positively attached to the feed tube 18 of the 
paintball gun 10 through the use of the collet 24 and the 
connector portion 19. Initially, the collet 24 is threadedly 
attached to only the top end of the threaded feed tube 18. The 
loader neck 26 of the paintball loader 12 is inserted into the 
feed tube 18 and the collet 24 is tightened along the connector 
portion 19 of the feed tube 18. 
As illustrated in FIG. 2, the collet 24 is tapered from its first 

end 28 to the second end 30 such that as the collet 24 is 
tightened, the diameter of the top end 22 of the feed tube 18 
compresses as a result of the compression slots 20. In this 
manner, the collet 24 can be used to provide a positive fit 
between the feed tube 18 of the paintball gun 10 and the 
loader neck 26 of the paintball loader 12. Thus, the user of the 
paintball gun 10 is able to insert the loader neck 26 of the 
paintball loader 12 and simply tighten the collet 24 until a 
positive fit is created between the two components. The posi 
tive fit between the paintball loader 12 and the paintball gun 
10 allows the two components to be securely attached and 
prevents separation during normal use. 

Although the first embodiment of the invention is shown 
and described in which the connector portion 19 of the feed 
tube 18 includes external threads and the tapered inner sur 
face of the collet 24 includes matching threads, it is contem 
plated by the inventor that the threads could be removed from 
both the connector portion and the collet. In such an alternate 
embodiment, the inner surface of the collet remains tapered 
such that as the collet is pressed onto the feed tube, the taper 
of the collet compresses the connector portion. Thus, the 
collet still reduces the diameter of the feed tube as a result of 
the compression slots to provide a positive fit between the 
feed tube 18 of the paintball gun and the loader neck 26 of the 
paintball loader. 

Referring now to FIG. 4, thereshown is a second embodi 
ment of the feed adapter 16 of the present invention. As can be 
seen in FIG. 4, the paintball loader 12 includes a loader neck 
32 having a connector portion 33 including exterior threads 
and the series of compression slots 20 extending from the 
outer end 36 of the loader neck32. In the second embodiment, 
the paintball gun 10 includes a feed tube 34 that has a smooth 
outer circumference sized to be received within the threaded 
loader neck 32 formed on the paintball loader 12. 
The collet 24 illustrated in FIG. 4 is identical to the collet of 

the first embodiment of FIGS. 2-3 and includes a threaded, 
tapered inner Surface decreasing in diameter from the first end 
28 to the second end 30. The positive fit connection between 
the paintball loader 12 and the paintball gun 10 is again 
carried out by tightening the collet 24 along the threaded 
connector portion 33 of the loader neck 32 after the feed tube 
34 of the paintball gun has been placed within the loader neck 
tube 32. During this threaded tightening, the compression 
slots 20 contract to provide a positive fit between the paintball 
loader 12 and the paintball gun 10. Thus, as can be appreci 
ated by comparing the embodiments of FIGS. 3 and 4, the 
threaded portion of the feed adapter 16 can be positioned on 
either the paintball gun 10 or the paintball loader 12 while 
operating within the scope of the present invention. 
As discussed above, it is contemplated by the inventor that 

the tapered inner surface of the collet 24 and the outer diam 
eter of the connectorportion 33 of the loader neck 32 could be 
formed without any threads. In such an alternate embodi 
ment, movement of the collet along the connector portion 
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causes the connectorportion to compress to provide a positive 
fit between the paintball loader 12 and the paintball gun 10. 

Referring now to FIG. 5, thereshown is the third embodi 
ment of the positive fit feed adapter 16 of the present inven 
tion. In the third embodiment, the feed adapter includes an 
elbow adapter 36 that includes a first threaded connector 38 
and a second threaded connector 40. Both the first threaded 
connector 38 and the second threaded connector 40 include a 
plurality of compression slots 42 extending inwardly from the 
respective outer end of the threaded connector. The elbow 
adapter 36 is used when both the loader neck 44 of the paint 
ball loader and the feed tube 46 of the paintball gun include a 
smooth outer circumference. Thus, the elbow adapter 36 is 
able to provide a positive fit between two standard compo 
nents that have smooth feed tubes, as illustrated in FIG. 5. 
As shown in FIG. 5, the elbow adapter 36 cooperates with 

a pair of collets 24 each of which have an internally threaded 
tapered surface decreasing in diameter from the first end 28 to 
the second end 30. Thus, as the collets 24 are tightened on the 
respective threaded connectors 38 and 42, the diameter of the 
threaded connector decreases to provide a positive fit to either 
the loader neck 44 or the feed tube 46. In the preferred 
embodiment of the invention, the elbow adapter 36 is formed 
from a semi-rigid material that can be compressed without 
breaking or shattering, such as certain types of plastic or 
metal. Preferably, the elbow adapter 36 is formed from a 
thermoplastic material that can be molded in the desired 
shape, as shown in FIG. 5. 

Referring now to FIG. 6, thereshown is a fourth embodi 
ment of the present invention. The positive fit feed adapter 48 
shown in FIG. 6 includes an adapter cylinder 50 and a collet 
52. The adapter cylinder 50 includes an insertion portion 54 
and a threaded connector portion 56. Preferably, the adapter 
cylinder 50 is formed form a semi-rigid material that can be 
compressed without breaking or shattering, Such as from 
plastic or metal. The insertion portion 54 has an outer diam 
eter sized to fit into the inner diameter of the feed tube 58 
formed on the paintball gun 10. Although the insertion por 
tion 54 is shown in FIG. 6 as fitting within the inner diameter 
of the feed tube 58, it is also contemplated that the insertion 
portion 54 could be sized to fit around the outside of the feed 
tube 58. 

The outer diameter of the adapter cylinder 54 is sized such 
that the fit between the adapter cylinder 50 and the feed tube 
58 is a tight fit in which the adapter cylinder 50 presses against 
the feed tube walls and compresses slightly to afford a posi 
tive fit between the two elements. As illustrated in FIG. 6, the 
bottom edge 60 of the adapter cylinder 50 includes a tapered 
Surface 62 that aids in the positioning of the insertion portion 
54 within the feed tube 58. 

As illustrated in FIG. 6, the top end 64 of the adapter 50 
includes external threads that mate with corresponding inter 
nal threads formed within the collet 52. 

Referring now to FIG. 7, the collet 52 includes an outer 
wall 66 having a series of internal threads 68. In the preferred 
embodiment of the invention, the outer wall 66 of the collet is 
formed from a semi-rigid material Such as plastic or metal. 
The inner surface of the outer wall 66 is sized to fit around 

the outer diameter of the loader neck 70 of the paintball loader 
12, as illustrated in FIG. 6. Referring back to FIG. 7, the inner 
diameter of the top portion 72 of the collet 52 is sized such that 
it can fit around the outer diameter of the loader neck 70 to 
provide a fairly Snug fit. In the embodiment of the invention 
illustrated in FIG. 7, an elastic membrane, such as the O-ring 
74, is fitted into an internal notch 76 formed along the interior 
of the collet 52. The O-ring 74 can be compressed as the 
loader neck 70 of the paintball loader 12 is inserted into the 
adapter 50 and feed tube 58 of the paintball gun 10. Although 
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6 
only one O-ring 74 is shown in FIG. 7, it is contemplated that 
more than one O-ring could be stacked together along the 
inner surface of the collet 52. 
When the loader neck 70 is inserted through the collet 52 

and into the feed tube 58, the collet 52 is tightened along the 
external threads formed on the adapter 54. The top end 64 of 
the adapter cylinder causes the O-ring 74 to compress and 
form a positive fit against the outer circumference of the 
loader neck 70. The embodiment of FIGS. 6 and 7 allows the 
adapter cylinder 50 and collet 52 to provide a positive fit 
between the feed tube 58 of the paintball gun 10 and the 
loader neck 70 of the paintball loader 12 when both of the 
tubes do not include an externally threaded surface. 

Although the embodiment of FIG. 6 includes a separate 
adapter 50, it is contemplated that an externally threaded 
connector portion could be formed directly on the feed tube 
58 or the loader neck 70, or an elbow adapter, such as shown 
in FIG. 5, could be used. Thus, the collet 52 having the 
internal O-ring 74 can replace the collet 24 having a threaded 
inner surface, as shown in FIGS.1-5. The collet 52 also allows 
for the elimination of the compression slots, since the com 
pression of the O-ring 74 provides for the positive fit. 

Referring now to FIG. 8, thereshown is yet another 
embodiment of the present invention. In this embodiment, the 
feed tube 76 of the paintball gun 10 includes a notch 78 that 
receives an O-ring 80. The notch 78 is formed in the outer wall 
of the feed tube 76 and further includes a series of slots 82 cut 
through the sidewall of the feed tube 76. The slots 82are sized 
such that the O-ring 82, when placed over the outer circum 
ference of the feed tube and positioned within the notch 78, 
will partially pass through the slots such that a portion 81 of 
the O-ring 82 will define a portion of the inner diameter of the 
feed tube, as illustrated in FIG.9. The depth and width of the 
slots 82, the specific material and elasticity of the O-ring 80. 
and the diameter of the O-ring 80 determines the amount of 
the O-ring that protrudes into the interior portion of the feed 
tube 76. 
As can be understood in FIG. 8, when the loader neck 84 of 

the paintball loader 12 is inserted into the feed tube 76, the 
protruding portions 81 of the O-ring 80 provide a positive fit 
between the feed tube 76 of the paintball gun 10 and the 
loader neck 84 of the paintball loader 12. In this manner, the 
elastic O-ring 80 simultaneously provides a means for tight 
ening the fit between the paintball loader neck 84 and the 
paintball gun feed tube 76 by being able to take a variable 
amount of space between the two members. This dynamic fit 
provides a positive connection between the two devices and 
allows the feed tubes to compensate for variations in manu 
facturing tolerances, variations between the diameters of the 
feed tubes from different manufacturers, as well as for wear 
and tear that occurs during repeated insertion and removal of 
the paintball loader from the paintball gun. 

Various alternatives and embodiments are contemplated as 
being within the scope of the following claims particularly 
pointing out and distinctly claiming the Subject matter 
regarded as the invention. 

I claim: 
1. A combination paintball gun and paintball loader includ 

ing a storage hopper for storing a Supply of paintballs, the 
combination comprising: 

a loader neck formed on the paintball loader for Supplying 
paintballs from the storage hopper, 

a feed tube formed on the paintball gun for receiving paint 
balls from the paintball loader; 

an adapter cylinder attachable to the feed tube of the paint 
ball gun, the adapter cylinder being sized to receive the 
loader neck of the paintball loader, the adapter cylinder 
including an externally threaded connector portion; and 
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a collet receivable on the connector portion of the adapter 
cylinder, the collet having a tapered inner Surface having 
a series of internal threads formed thereon, wherein the 
movement of the collet along the connectorportion com 
presses the connector portion. 

2. The combination of claim 1 further comprising a resil 
ient O-ring positioned along the inner Surface of the collet, 

8 
wherein the resilient O-ring compresses upon insertion of the 
loader neck of the paintball loader of the collet. 

3. The combination of claim 1 wherein the attachment 
cylinder is press fit within the feed tube formed on the paint 

5 ball gun. 


